INTRODUCTION
proved that the application of phenolic on human skin also gives photo-protective effect. Hence, phenolic compound has potency to be developed as a sunscreen matter. The reason using natural resource to be used as a sunscreen matter because the natural resources are not only absorb UV radiation, but also able to inhibit oxidative stress inside skin. Level of photo-protective ability of certain matter is usually defined by SPF (Sun Protection Factor) value. 7 Compounds that have photo-protective potency such as phenol, flavonoid, and tannin could be found in leaf epidermal tissue. 8 Moreover, flavonoid quercetin and kaemferol were accumulated in epidermis vacuoles in some other species. Another research reported that the concentration of phenolics in leaf mesophyll was depending on UV radiation intensity. 9 Accumulation of phenolics is different from one species to another. It was affected by plant habitat.
Anatomical structure of S. caseolaris leaf is arranged by adaxial epidermis, mesophyll, and abaxial epidermis. The mesophyll is consisted of adaxial-palisade, sponge, vascular bundle, and abaxial palisade.
Photo-protective compounds are expected accumulated in epidermis. Therefore, further research should be carried out.
The separation of epidermis from mesophyll should be done in order to analyze secondary metabolites of each tissue. Carborundum Abration (CA) technique is one of procedure that can be used. 11, 12 Basic principle of the technique is abrasion of epidermis layer using carborundum (Silicon carbide/SiC) powder resulted the separation of epidermis and mesophyll. Therefore, both tissues could be extracted separately.
The extracts from each tissue to be used to analyze the location of photo-protective compounds accumulation. Accumulation pattern of S. caseolaris leaf potential photo-protective compound has not studied yet. Whereas, knowledge of the accumulation of bioactive compound is important to study the biosynthesis and crucial enzyme involved, resulted in the efficiency the usage of S. caseolaris as a sunscreen resources. Therefore, the first step to optimize the utilization of the compounds in S. caseolaris leaf, studies about the location of phenol, flavonoid, and tannin accumulation in the epidermis and mesophyll of S. caseolaris leaf and its SPF values were carried out in this research.
MATERIALS AND METHODS

Sample collection
The samples of fresh leaves of mangrove (Sonneratia caseolaris (L.) Engler.) were taken from Wonorejo Mangrove Eco-Park, Surabaya, Indonesia. The leaves were taken during April to July 2015. This research used the leaves from 1 st nodes until 3 rd nodes, which were not infected by pest and plant diseases.
Epidermis and mesophyll extractions
Epidermis was extracted using carborundum abration (CA) method with modifi cation. 11 Three kinds of materials were used in leaf abration to give optimum tisseus separation. Those were pure carborundum powder (Fischer Sci) grit 320, sandpaper (Sikens) grit 400, and whetstone powder. Each adaxial and abaxial epidermis of leaf lamina was abraded 7 times by moderate pressure rubbing. Observation under light microscope was done to ensure the precision of epidermis layer separation. The abraded leaf was then collected in the conical tube contained 15 mL of 90% methanol followed by vortexing for 1 min. Moreover, leaf was taken out from conical tube, whereas the solution was centrifuged with 6000 rpm in speed for 10 min. Supernatant as the result of centrifugation was re-used to extract next 3 until 4 leaves lamina. The volume of the solution was maintained constantly 15 mL. Then the solvent of collected epidermis extract was evaporated using steam bath with the temparature 60 0 C. The abraded leaves which were defined as mesophyll, were ground immediately to be a powder. The powder was then macerated within 90% methanol for 24 h. Ratio between powder and solvent was 1:5. Mesophyll extract provided from filtering the macerated powder was evaporated using the same method of epidermis extract. The whole leaf without any abbration was also extracted using the same method as previous extraction for comparison.
Phenols measurement
Total phenol was measured using spectrophotometry method with FolinCiocalteu reagent. Extract solution was reacted with the reagent. Then, absorbance was measured at 745 nm of wavelength. 7 Total flavonoid was measured by using Aluminium chloride method, where the extract was reacted with AlCl 3 reagent and the absorbance was measured in 415 nm of wavelength. Total tannin was also measured with spectrophotometry method using Folin-Denis reagent. 13 
SPF value measurement
The measurement of SPF value used spectrophotometry method was adopted from Petro method.
14 Determination of SPF value was done by measuring the absorbance of each extract, from 290 nm until 320 nm of wavelength gradually, so that the minimal absorbance equals to 0.05. Then, the absorbance is entered to this following formula.
Note: SPF = Sun Protection Factor AUC = Total value of absorbance's in λn and λn-1, divided by 2 λn = Wavelength provided absorbance equal to 0,05 λ1 = Wavelenght of 290 nm
Histochemical assay
The histochemical assay was done by using cross-section of fresh S. caseolaris leaf. Phenol assay used 10% Ferric trichloride (FeCl 3 ) as a reagent. The cross-section of the leaf was then soaked in FeCl 3 and Sodium carbonate (NaCO 3 ) within 15 min in room temperature. The accumulation of phenol compound in leaf tissues was detected by the color changes from darkgreen to black color under light microscope. 15 Moreover, flavonoid assay was done by using 5% NaOH. The leaf cross-section was soaked in 5% NaOH solution for several min. The cross-section of leaf was removed on to object glass and observed under light microscope. The flavonoid content was detected by the yellow color of the leaf tissue. The assay of tannin used 10% FeCl 3 as the reagent. The leaf-section was soaked in 10% FeCl 3 for several min, followed by transferring to object glass and observed under light microscope. The changes of leaf tissue to be green, blue, or black color showed the availability of tannin.
15
RESULTS
Carborundum abrasion technique (CA) was successfully used to peel epidermis of S. caseolaris leaves. The basic principle of the technique was the abration of the two epidermis (adaxial and abaxial epidermis) layers uses carborundum/silicon carbide powder. Optimation of CA technique have been used in this research. In the primary study, pure carborundum powder (Fischer Sci) grit 320 was used. However, the technique was not successfully made the epidermis peeled from the mesophyll. Then, sandpaper (Sikens) grit 400 was used to peel the epidermis, but it was resulted on the bumpy abrasion of epidermis. Moreover, the usage of sandpaper takes more times for epidermis abrasion. After trials and errors, it was found that the S. caseolaris leaf epidermis can be peeled using whetstone powder with 7 times of rubbing by moderate pressure. Abaxial epidermis of S. caseolaris leaf was more difficult to be abraded than adaxial leaf. Therefore, the abaxial epidermis cells just to be opened to take out the cell content to avoid mesophyll damage. Light microscope observation of S. caseolaris leaf cross-section, before and after epidermis abrasion are shown in Figure 1A and 1B. The extraction process of epidermis, mesophyll and whole leaf of S. caseolaris were resulted of 0.93 g, 6.13 g, and 8.01 g exract respectively ( Table 1 ). The Table shows that the weight of epidermis extract was lighter compared to those of mesophyll and whole leaf.
Total phenol
The total phenols of S. caseolaris leaf can be seen in Table 2 . The total phenols of epidermis was the highest compared to those of two others materials, followed by mesophyll and whole leaf. 
Total flavonoid
The total flavonoid of S. caseolaris leaf is shown in Table 3 . The total flavonoid of epidermis gives higher value than those of mesophyll, whereas the mesophyll total flavonoid was higher than those of whole leaf extract.
Total tannin
The total tannin of S. caseolaris extract is shown in Table 4 . The total tannin of epidermis was higher than those of mesophyll, whereas mesophyll was higher than those whole leaf extract.
SPF value
The SPF value of S. caseolaris is shown in Table 5 . SPF value of epidermis was higher than those of mesophyll, and SPF value of mesophyll was lower than those of whole leaf extract. Moreover, sunscreen cream used as a positive control showed the highest SPF value compared to those of extracts.
Histochemical assay
Result of histochemical assay of S. caseolaris leaf is shown in Figure 2A until 4B. Phenol assay is shown in Figure 2A and 2B. Phenol was reacted with FeCl 3 and NaCO 3 resulted in dark-green or black colors. Figure 2A represents that phenols were located in palisade cells and some places of sponge. The accumulation of phenol in epidermis is clearly showed in Figure 2B . Moreover, the flavonoid assay showed that the compounds were detected by yellow colors in epidermis and some cells of sponge ( Figure 3A) . Figure 3B shows that all epidermis cells were concentrated with flavonoid. Tannin assay ( Figure 4A and 4B) shows that tannin react with FeCl 3 form dark blue and black colors. Figure. 4A shows that tannin were found in epidermis, palisade, and some idioblast cells in sponge tissue. The sponge cells that contain tannins are recognized as tannin cells. Figure 4B clearly shows the accumulation of tannins was in the palisade and epidermis. 
DISCUSSION
Research on the localization of specific bioactive compounds or group of campounds nowdays to be an interesting topic for the simplification of the extraction material, for the research of biosynthetic route, or for the metabolic profiling. Instead of many heigh technology tools, 16, 17 simple separation method used nowdays was carborundum abrasion technique (CA). The separation of leaf tissue, for istance, could be done manually by applying carborundum as a material for the abrasion. 11 However, the success of peeling the epidermis from the mesophyll were affected by many factors such as the leaf anatomy, the thickness of cell wall, and the pressure level during the rubbing. Therefore, the current research failed to appy carborundum to separate epidermis and mesophyll. It may be due to the thickness of epidermis cell wall or the thickness cuticle layer of S. caseolaris leaf. The most success method was done by applying whetstone powder. The research was continued by extracting the tissue with 90% methanol. The result showed that whole leaf produced the highest volume of extract followed by those of mesophyll and epidermis. It seems that the volume of extract had positive correlation with the volume of tissues considering that whole leaf had the heighest volume of tissue followed by mesophyll and epidermis. In other words, the compound which could be extracted with 90% Methanol was distributed evenly in the leaf tissues. However, the following results showed that phenolic compound, flavanoid and tannin were accumulated dominantly in the epidermis cells followed by mesophyll cells. It mean the compounds which had main function for the protection were accumulated in the periphery tissues. Phenolic compounds in epidermis play an important role as early defense to protect plant tissue from high intensity of UV radiation. Moreover, when the UV-ray reach mesophyll, it will be recovered by the mesophyll phenolic through antioxidant mechanism. The phenolic compounds will inhibit the formation of reactive oxygen species (ROS). Therefore, the damage of DNA in plant tissue can be avoided. 5 Moreoever, the measurement of SPF showed that epidermis had the heighest SPF value compared to those of meshophyl and whole leaf. From the result, it can be predicted that SPF value has positive correlation with the accumulation of phenolic compound, flavonoid and tannin. Other research showed that the accumulation pattern of photo-protective compounds i.e. phenol, flavonoid, and tannin have been proved shows high variety from one species to another. 18 The result of histochemical assay (Figure 2A until 4B) showes that epidermis phenolic were distributed in all epidermis cells, while the phenolic was only contained in certain cells of mesophyll. Concomitant with this results, measurement of total phenolic compound in epidermis gives higher value than those of mesophyll.
Enzymes involved in the beginning of phenolic biosynthesis, include L-Phenylalanine Amonia-Lyase, 4-coumarate-KoA ligase, and S-adenosil-L-metionin-kafeat 3-o-metiltransferase could be found in epidermis and vascular bundle. 19 Whereas rate limiting enzyme of flavonoid, include chalcone synthase, chalcone isomerase, flavonoid O-metiltransferase, and isoviteksin arabinosiltransferase were found in mesophyll. 19 Therefore, it can be predicted that there were certain mechanisms of intercellular transportation of phenolic compounds from mesophyll to epidermis.
CONCLUSION
Based on the result of this research, it can be concluded that potential photo-protective compounds of S. caseolaris leaf were accumulated in epidermis and mesophyll, where the epidermis showed higher content than those of mesophyll. Photo-protective ability representated by SPF value showed that SPF value of the epidermis also higher than those of mesophyll. Histochemical assay showed that photo-protective compounds distributed evenly in the epidermis cells while the compounds only distributed in specific cells of mesophyll. 
